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Inspired by the work of Kuhn, we might want to develop an ac-
count of science that explains how it is that while much of sci-
ence involves the investigation of a world as articulated by a para-
digm, the scientist is nevertheless an observer and rational
interpreter of a mind-independent world that does not change its
character over time. Kuhn himself recognizes that there is a chal-
lenge here that he does not know how to meet. | argue that
progress can be made on this challenge by carefully examining
and criticizing Kuhn'’s account of deliberation in science. Inspired
by certain views about Gestalt psychology and examples such as
the duck/rabbit picture, Kuhn takes deliberation in science to be
a consequence of seeing things a certain way, rather than rational
deliberation in science making new ways of seeing things possi-
ble. | argue that the most serious problems of Kuhn's view of sci-
ence stem from this fact, and that we can free ourselves from
these problems by not following Kuhn here. In particular, | ar-
gue using material from Hanson and Peirce that we should think
of the revolutionary scientist as being revolutionary not merely
in virtue of seeing things in a new way, but rather for showing -
typically through painstaking deliberation - that certain conjec-
tures connected with new ways of seeing the world are reason-
able (even prior to anything like inductive confirmation.) This
makes coming to see the world differently a deliberative process
that is importantly unlike seeing a rabbit/duck picture differently.
Such a way of thinking allows us to view the articulation of a new
paradigm as a deliberative process that does not take some para-
digm or other for granted, but rather as a deliberative process
that interrogates existing orthodoxy for its suitability to survive
into the next paradigm. The result is a (sketch of a) view of sci-
ence that maintains much of what is important to Kuhn, but de-
parts from him where his view is least convincing.
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BpoxHoBneHHble paboToi KyHa, Mbl Morin 6bl 3axoTeTb pa3pabo-
TaTb OMMCaHWe HayKu, o6bsCHsIOLLEE, MOYEMY, HECMOTPS Ha TO,
4To 6O/IblIAs YacTb HAyKuM CBsA3aHa C WUCCNeAOBaHWEM MUpa
(B TOM BUAE, B KAKOM OH oMnpeaeneH napagurmMoin), yuyeHolit TeM
He MeHee fB/ISETCS HabAaaTeNeM U paLMoHaNbHbIM UHTEppe-
TaTOPOM HE3aBUCMMOTO OT CO3HAHWS MUPA, KOTOPbI HE MEHSsET
CBOMX XapaKTEPUCTUK C TeueHneM BpemeHu. CaM KyH npusHaer,
4TO 3/€Cb €CTb BbI30B, U OH HE 3HAEeT, KaK C HWUM CMpPaBUTLCS.
51 yTBEpXKAal0, YTO MOXHO A06UTLCS NMporpecca B pelleHrUn 1ok
npo6aeMbl NyTeM TLLATENBHOTO U3YYEHWUS U KPUTUKU KYHOBCKOTO
onuncaHus aennbepauymn B Hayke. BOOXHOBAEHHbIN HEKOTOPbIMU
B3M/15,aMWN Ha TelTasbT-NCUX0JIOTUI0 U TaKUMK NPUMepaMM, Kak
KapTuUHa YTKW/KPONWKa, KyH cYMTaeT, YTo AMCKYCCUS B HayKe siB-
Nnsetca CnefCTBMEM BUAEHMS BeLlel onpepaesneHHbIM 06pasoMm,
a He pauMoHasibHBIM O6CYXXAEHUEM, AeNaloWmM BO3MOXHbLIMU
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HOBble CMOCO6LI BUAEHUS BeLLen. Sl yTBEpXAato, 4TO camble ce-
pbe3Hble NpobaeMbl, CBA3aHHbIE C KYHOBCKMM B3MISIA0OM Ha Hay-
Ky, MPOUCTEKAIOT U3 3TOro $haKTa, U YTO Mbl MOXKEM OCBOGOAUTLCS
oT 3TUX NpobneMm, He ciefys B 3ToM 3a KyHoM. C onopoi Ha ugeu
X3HcoHa u Mupca, 5, B YaCTHOCTU, YTBEPXKAAMD, YTO Mbl JOJIXK-
Hbl lyMaTb 06 y4EHOM-PEBO/IIOLIMOHEPE KaK O PEeBOJIIOLMOHEPE
He TONIbKO B CWUJy TOTO, YTO OH BUAMT BELM NO-HOBOMY, HO CKO-
pee NnoToMy, YTO OH MOKa3biBaeT — O6bIYHO MYTEM TLLATESIbHbIX
pasMmblILLIEHUIA — YTO onpefeneHHble NPeAnONOXKEHUs, CBA3aH-
Hble C HOBbIMM CNocobamu BUAEHMS MUpa pasyMHbI (faxe Ao To-
ro, Kak TOMy NoJlydeHbl Kakne-nmbo MHAYKTUBHbIE NOATBEPXKAE-
HWs). ITO AenaeT NpPoLEecC Nepexofa K MHOMY B3rsdy Ha Mup
[enMbepaTMBHLIM NPOLLECCOM, KOTOPbIM CYLLECTBEHHO OT/IMYaEeT-
Csl OT BUAEHUSA KapTUHbI KPOJIMKA U YTKM No-pa3HOMY. Takow cro-
co6 MblWNEHMS NO3BOJMISIET HAM paccMaTpuBaTh GOPMYINPOB-
Ky HOBOW MapagurMbl Kak AenmbepaTuBHbIA MPOLECC, KOTOPbIN
He NPUHUMAET Ty WW WHYI0 NapagmMrMy Kak HeYTo camo cobon
pasyMetoLleecsi, a cKkopee Kak aenmbepaTMBHbIA NPoLECc, KOTo-
pbIi CTaBUT NOJ, COMHEHME CMOCOBHOCTL K BOCMPOU3BOACTBY CJI0-
JKMBLLErOCs KaHOHA B paMKax 6yaylieit napaaurmbl. B pesynstate
s npegnaralo Habpocok obpasa HaykW, KOTOPbIA COXpaHseT
MHOTO€ M3 TOro, YTO BaXKHO ANt KyHa, HO OTXOAWT OT Hero Tam,
e ero nosuuus HauMeHee ybeanTenbHa.

KntoueBble cnoBa: KyH, Mupc, XaHCOH, napagurma, npeanonoxeHue,
rewTanst

1. Introduction

Of the claims made in The Structure of Scientific Revolutions [Kuhn,
1970] (henceforth SSR), Kuhn’s claim that there is something non-ratio-
nal about paradigm changes in science is arguably the most controversial.
As I shall discuss in the following sections, this controversial claim is in-
timately connected with Kuhn’s idea that paradigm changes in science are
best thought of as Gestalt shifts. It is noteworthy however that even be-
fore SSR the role of Gestalt shifts in science had been discussed by Han-
son [Hanson, 1958]. Unfortunately, much of the subsequent literature
comparing Kuhn and Hanson (e.g., [Kordig, 1971; Sleinis, 1973; Malone,
1978; Tibbets, 1975; Reisch, 1991; Hintikka, 1992; Brewer; Lambert,
2000], and [Estany, 2001]) has focused on their views on the theory-
ladenness of observation, generally lumping Kuhn and Hanson together.
The contribution of this paper is to argue that this running together
of Hanson with Kuhn misses what is most interesting about Hanson,
namely, his idea that coming to see something differently in science is
a rational process. While this idea is somewhat buried in Hanson’s work,
bringing it out shows a way in which we can avoid being forced to think
of scientific paradigm shifts as non-rational in the way Kuhn does. My
broader suggestion is that contemporary philosophy of science would
benefit from viewing Kuhnian ideas through a Hansonian lens.
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2. Two Images

Central to Kuhn’s philosophy is a problem he takes himself to be unable
to solve. This problem is presented in compressed form in chapter 10 of
SSR, when Kuhn notoriously states that ‘...though the world does not
change with a change of paradigm, the scientist afterward works in a dif-
ferent world’ (p. 121). Kuhn makes this bold claim fully recognizing its
paradoxical nature, and I think we fail to understand Kuhn’s thought cor-
rectly if we do not recognize its paradoxical nature.

The problem is generated by two conflicting images of the scientist.
On the first image, the scientist is someone engaged in the project of try-
ing to understand the mind-independent world they find themselves pre-
sented with. The scientist carefully observes, measures and collects data
on this mind-independent reality, after which they take their task to be
that of producing a theory that is in some way appropriately supported by
this data. According to this first image, the scientist is then an observer
and rational interpreter of a mind-independent world that does not change
its character even when the scientist changes their views about the world.
This image is familiar and intuitive.

But Kuhn also takes his research to give us a second, quite different
image of the scientist. According to this second image, the scientist al-
ways observes the world in a particular way, informed by the paradigm
in which they work. This is true of all scientific observation, measure-
ment, and data-collection. Presented with streaks in a cloud chamber,
the modern scientist cannot help but see this as the effect of a stream
of electrons. Looking at a sunrise, the Copernican astronomer sees the ef-
fects of the earth revolving around a stationary sun, while the Ptolemaic
astronomer sees the sun literally rising over a stationary earth. On this
second image of the scientist, although the job of science is the progres-
sively more detailed articulation of the world given to the scientist
through observation, what is given in observation - what the scientist
‘sees’ — depends on the paradigm of the scientist. Because paradigms
change over time, the scientist is then an observer and rational interpreter
of a paradigm-dependent world that does change its character when the
scientist changes their most basic beliefs.

On this second image, something like the move from Ptolemaic to
Copernican astronomy should not be understood as the result of objec-
tively recognizing that some sort of paradigm-independent evidence sup-
ports the Copernican view and refutes the Ptolemaic view. Instead, ac-
cording to this image we must first see the world through heliocentrist
eyes to become convinced that the data before us is poorly explained by
Ptolemaic geocentrism, and much better explained by Copernican helio-
centrism. According to Kuhn, this process of coming to see the world
through Copernican eyes requires a type of ‘gestalt switch’, the result
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of which is that we come to recognize the geocentric view as untenable.
We are thus left with a picture of science according to which the scien-
tist’s beliefs are (their best attempts at) rational responses to what is given
in observation, though what is given in observation depends on the para-
digm they occupy, which may change over time.

These two images of the scientist are at odds with one another. Is the
scientist engaged in the project of rationally interpreting a paradigm-inde-
pendent world, or rationally interpreting a paradigm-dependent world?
In SSR, I think Kuhn wants us to feel the strong appeal of both answers.
He knows this leaves us with a problem, and thinks that an ‘alternate to
the traditional epistemological paradigm’ (SSR, p. 121) must be found
in order to resolve this tension. While he is clear that ‘the traditional
[Cartesian] paradigm is somehow askew’ (SSR, p. 121), he is also clear
that no alternative to this paradigm has yet been produced, and that SSR
does nothing more than suggest a few broad features this paradigm must
have. SSR thus leaves us with two conflicting images of the scientist,
a recognition that they are conflicting, and the call for a resolution with
anew paradigm that Kuhn himself does not provide. For the duration
of this paper, let us call the question of how to reconcile these two con-
flicting images of the scientist Kuhn’s problem.

It is perhaps tempting to think that in SSR Kuhn is outright rejecting
the first image of the scientist and telling us to endorse the second.
One might even support this by drawing from Kuhn’s later writing.
In [Conant, Haugeland 2000, p. 264] for example, Kuhn states that ‘I go
around explaining my own position saying I am a Kantian with moveable
categories’. This seems to suggest that Kuhn knows precisely what sort
of non-Cartesian paradigm is needed to resolve his problem - namely,
a neo-Kantian one. Such a neo-Kantian view would be one according to
which in order for the world to be the sort of thing that is objectively real,
it must be structured by the basic concepts that appear in our scientific
paradigm, which now play a role similar to the categories of thought
in Kant’s theoretical philosophy. On this view, the objective world really
does change when our basic scientific paradigm changes and new ca-
tegories of thought are adopted. Indeed, in his discussion of Taylor
in [Ibid., p. 220] Kuhn doubles down on this view, re-iterating that ‘the
heavens of the Greeks were irreducibly different from ours.” This suggests
that Kuhn’s ultimate view is that the first image of the scientist offered
above is simply wrong, and the second is right.

There may well then be reason to think that what I have described as
Kuhn’s problem is not a problem for the later Kuhn. But I am not con-
vinced that this is how the Kuhn of SSR sees things, and in this respect it
is the Kuhn of SSR in which I am interested. If when writing SSR Kuhn
thought that neo-Kantianism (which had already been in vogue in philos-
ophy of science decades before SSR was written) was sufficient to re-
solve his problem, surely he would have written chapter 10 of SSR very
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differently. And so although SSR is largely devoted to articulating the
second image of the scientist, in SSR Kuhn does not take this to amount
to an argument for a neo-Kantian view of science; or at least, he does not
present it that way. Rather, in SSR Kuhn sees himself as articulating
the second image of the scientist described earlier, and noting how it con-
flicts with the otherwise compelling first image of the scientist given ear-
lier. This leaves Kuhn with a problem that he admits he cannot resolve.
Kuhn might have later come to think that he could solve this problem, but
that will not be the focus of this paper. The focus of this paper will rather
be on Kuhn’s problem as he sees it in SSR, and which I think is a gen-
uinely compelling problem for philosophy of science. Perhaps contrary to
the later Kuhn, I think that abandoning the first image of the scientist and
rushing headlong into neo-Kantianism fails to do justice to the intuitions
behind the problem that Kuhn himself carefully sets up in SSR. The focus
of this paper will therefore be on articulating ways of thinking that take
both images of the scientist as seriously as possible. I argue that a plausi-
ble direction in which to try to find a solution to Kuhn’s problem involves
bringing on board some non-Kuhnian ideas, but this should not be under-
stood as rejecting the largely Kuhnian framework in which what I say
should be understood.

3. Coming to See Things Differently

Kuhn is right that in science what is typically given to us is already struc-
tured by a paradigm, and therefore in part a product of how we ‘see’ the
world. In this way, much of science takes place in a world that changes
when our most basic beliefs change. But I will argue that it is not correct
to say that all science has this character.

The focus of this paper will be on the process by which we make
a transition from one paradigm to the next. I think that Kuhn is right to
characterize this process as one in which we ‘come to see things differ-
ently’. However, I am not convinced that this process is at all similar to
the way in which we come to see things differently in the kinds of duck/
rabbit picture cases on which Kuhn dwells. In the duck/rabbit case,
the transition from seeing the picture as a duck to seeing it as a rabbit typ-
ically happens suddenly and definitively, and does not involve delibera-
tion (let alone painstaking deliberation) of any sort. We simply see
the picture as a rabbit at one moment, then as a duck the next. We typi-
cally do not engage in deliberation about what we are seeing, and then
come to see things accordingly. Rather, we see the picture as a duck or
a rabbit first, and then reason about the fine points of what we are seeing.
Perhaps Kuhn’s attachment to the duck/rabbit picture comes from the
view that creativity in science involves some sort of sudden and largely
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unanalysable act of seeing things differently, though we will not pursue
this matter here. (For a good defense of this claim about Kuhn as well as
some comparisons with Wittgenstein, see [Kindi, 2021].)

Inspired by this way of thinking of the duck/rabbit picture, Kuhn
sees deliberation in science as the result of seeing things a certain way,
rather than its cause. In Kuhnian science, there is no neutral space in which
we rationally deliberate about how to see the world, and then come to see
things accordingly. This is because on the Kuhnian picture, rational delib-
eration on any scientific matter presupposes acceptance of a paradigm.
Thus for Kuhn, there is no rational scientific process of inquiry that takes
us from one paradigm to the next. This is stated forcefully in Chapter XII
of SSR, when Kuhn tells us that ‘the transition between competing para-
digms cannot be made a step at a time, forced by logic and neutral expe-
rience. Like the gestalt switch, it must occur all at once (though not nec-
essarily in an instant) or not at all.” (SSR, p. 150). So even though certain
concepts must be developed and set in place in order to change paradigms
(and in this sense, the process of changing paradigms extends over time),
at any moment of scientific deliberation the scientist occupies one para-
digm or another. There is no intermediate space in which the scientist
stands at a critical distance from any paradigm, and nevertheless manages
to conduct genuine scientific inquiry. This much is central to Kuhn’s pic-
ture of science.

Viewed in fast-motion, a change of scientific paradigm might indeed
look something like a sudden gestalt switch. But slowing things down
and looking more carefully, the comparison with duck/rabbit pictures be-
comes much less compelling. The construction of a new scientific para-
digm - or new way of ‘seeing’ things - is instead a process of extensive
deliberation and critical examination of prior assumptions, in which the
revolutionary scientist finds themselves unclear about what they are see-
ing at all, and slowly comes to see new ways of looking at the data as not
just possible but reasonable. To put it differently, the revolutionary scien-
tist does not simply see things in a new way, but rather through painstak-
ing deliberation works through their confusion about what they are see-
ing, arriving at a new way of seeing things that, in virtue of this
deliberation, they are entitled to call reasonable. One of the main tasks of
this paper is to urge this point of view, and argue that it may be used to
free us from some of the problematic strains of thought that trap us
in Kuhn’s problem.

The kind of process I have in mind by which new ways of seeing
emerge in science has to some extent already been articulated by Hanson
and to a lesser extent by Pierce, though the way in which the work
of these thinkers paints a non-Kuhnian picture of science has not been
widely appreciated, and therefore requires some elucidation. Hanson’s
book [Hanson, 1958] (which actually appeared before SSR), is parti-
cularly relevant. Most well-known in this book is Hanson’s description
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of Kepler coming to reject Aristotelian conceptions of motion and coming
to see that the planets orbit the sun in elliptical paths. Also noteworthy is
Hanson’s description in [Hanson, 1969] of Harvey coming to see that
the heart pumps blood rapidly and basically evenly around the whole
body, contrary to the dominant views of the time. In each case, Kepler or
Harvey felt an inability of the science of the time to adequately accom-
modate the data (not unlike Kuhn’s talk of ‘crisis’). If we must use
metaphors of sight, we should say that faced with such a situation, Kepler
and Harvey did not continue to simply ‘see’ things in accordance with
the existing paradigms of their times, nor yet in accordance with some
new paradigm. Rather, Kepler and Harvey found themselves unable to see
things clearly at all - it was as if a fog covered things so that they did not
know what they were seeing any more when they contemplated their re-
spective phenomena. In an attempt to regain their lost vision, what fol-
lowed in each case was a deliberative process in which a series of conjec-
tures or hypotheses were individually examined, and the extent to which
such hypotheses allowed a restoration of explanatory order in the data be-
fore them was critically assessed. To focus on the case of Kepler, Kepler
first carefully considered the hypothesis that the orbit of Mars might re-
ally be circular, and noted intractable problems with it. He then consid-
ered various hypotheses according to which the orbit of Mars might be
one of various ovoid shapes, and noted deep problems with each of them.
After much moving back and forth between new and old hypotheses, Ke-
pler was led to the hypothesis that the orbit of Mars might be elliptical,
which after much deliberation he came to see as a hypothesis of great
explanatory virtue. Hanson describes in great detail how ‘[Brahe’s] ob-
servations were given, and they set the problem — they were Johannes Ke-
pler’s starting point. He struggled back from these, first to one hypothe-
sis, then to another, then to another, and ultimately to the hypothesis
of the elliptical orbit.” [Hanson, 1958, p. 72]. After examining at length
and in painstaking detail the question of whether the elliptical hypothesis
was really plausible, ‘the enormous heap of calculations, velocities, posi-
tions and distances which had set Kepler his problem now pulled together
into a geometrically intelligible pattern.’ [Ibid., p. 83]. Hanson describes
this as a process in which through great effort Kepler slowly not only
came to see the data before him clearly again, but to see it in a new way
altogether.

Most noteworthy in Hanson’s account is the rationality of this whole
process. By the time Kepler was happy with the elliptical hypothesis,
it was to him much more than a wild guess. It had become a guess that
his masses of painstaking calculations over a period of years had led
him to see as entirely reasonable. Kepler seemed to first have the idea
of elliptical orbits quite early, but rejected it on various grounds, favoring
other hypotheses that at the time seemed (perhaps completely reason-
ably) more worthy of attention. The accomplishment of Kepler was not
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in merely having the idea of elliptical orbits - that idea could have oc-
curred to anyone with sufficient mathematical education, and presumably
did - but rather in coming to see this idea as reasonable. Coming to see
such an idea as reasonable is not something that happens in a single mo-
ment of insight, but is rather a deliberative process extending over a great
deal of time, requiring much effort. In the case of Kepler, this process in-
volved several distinct parts. First, Kepler had to be convinced that sim-
pler hypotheses ultimately left him with no clear vision of what he was
seeing. Next, Kepler had to come to see how the elliptical hypothesis suc-
ceeded where these simpler hypotheses failed in creating a new and clear
way of seeing the mass of data and calculations before him. The second
part is impossible without the first. It would not have been enough for
Kepler to begin with the elliptical hypothesis. Part of Kepler seeing the
order that the elliptical hypothesis created was fully recognizing the dis-
order that other hypotheses left him with. In this way, a rational trajectory
was created that led Kepler to see the world differently through the eyes
of the elliptical hypothesis. It is not as if Kepler simply and suddenly saw
a rabbit - rather, his prolonged investigations gave him good reason for
conjecturing that there could be nothing other than a rabbit before him.

We must then be careful in not taking too literally various simple vis-
ual metaphors for the process that led Kepler to the elliptical hypothesis.
Part of what made Kepler's elliptical hypothesis a rational one is the way
in which he was led to it by studying the failures of rival hypotheses. This
is entirely lost in analogies with the duck/rabbit gestalt switch. A better
comparison might be the example Hanson gives of coming to see the im-
age of Christ in the blur below:
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For some, seeing the image here is a struggle. It was for me at first.
Being told that there was an image of Christ here but unable to make
sense of the patches of black and white before me, I first wondered
whether some part might be an eye, some other part a nose, and even
wondered whether a prank had been played and that it was really just
a montage of random splotches. I moved between making conjectures
(perhaps this is the left eye), abandoning conjectures (but then there is
nothing that could plausibly be the nose, so that must be wrong), and
making new conjectures (so maybe this other bit is the eye and that other
bit is a nose), until the image of Christ emerged. If one just focuses on
the final accomplishment of seeing, it is easy to lose sight of the way
in which the clarity that is eventually achieved is the result of a process
of deliberation. In this process of deliberation, there is something reason-
able at various moments about taking something to be a nose and some-
thing else to be an eye. Imagine after much effort and many false starts
saying to oneself, ‘Surely then this must be the eye... A claim like this,
even if ultimately abandoned, is something that can be reasonable
in virtue of the deliberative process that leads up to it.

Focusing on simple duck/rabbit examples, the idea of the reason-
ableness of a new way of seeing things is impossible to see. In the duck/
rabbit example, we typically simply see things one way or another with-
out effort. It is thus easy to be tempted into the view that seeing things in
a new way is a kind of non-rational process. This temptation is very hard
to resist if we take simple visual analogies too seriously, and therein lies
their danger. Kuhn, for example, was unable to resist this temptation.

If we feel compelled to use a visual analogy to capture the process
of scientific discovery, I think we would have to consider a picture vastly
more complicated even than the image of Christ above and so great
in size that we can only see a small area at a time. It would have to be
the case that in trying to make visual sense of this massively complex im-
age, our most intensive deliberations give us clarity on only a small cor-
ner of the picture and perhaps a rough area surrounding it, and in which
we eventually find ourselves also able to make sense of these and perhaps
a few other small regions of the picture. It would also have to be the case
that our conviction that our way of making visual sense of this image is
reasonable is tied up with the failure of other ways of making visual
sense of what lies before us. None of the usual examples of gestalt
switches given by Kuhn have anything like this character, and I doubt
there is a reasonably simple example that does. (There are even limita-
tions with the image of Christ example, though I think it is better than
Kuhn's examples.) This is not to deny that there is a genuine gestalt
switch going on in scientific revolutions. My point is simply that we must
not hastily identify these gestalt switches too closely with the visual
gestalt switches of simple examples in which rational deliberation is en-
tirely absent or minimal.
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A further point must be stressed here. I have described Kepler’s ac-
complishment as that of making the elliptical hypothesis reasonable.
This is different from confirming the elliptical hypothesis, or even having
justified belief in the elliptical hypothesis. Kepler’s hypothesis still re-
quired empirical confirmation after it was advanced. Prior to obtaining
such empirical confirmation, it was simply a reasonable conjecture. In-
deed, it may even have ended up not being empirically confirmed, Ke-
pler’s deep convictions notwithstanding.

To say that Kepler merely produced a reasonable conjecture is how-
ever no sort of criticism. [Popper, 1959] famously argued that there were
no logical or epistemic distinctions to be drawn between conjectures that
go beyond the evidence - the only distinctions that exist are purely psy-
chological. In Popper’s eyes, there might be interesting or exciting con-
jectures — where this terminology is to be understood purely psychologi-
cally - but not rational or insightful conjectures in any substantive
epistemic sense. Even though philosophers have largely rejected Popper’s
overall way of thinking of science, there is still today much lingering at-
tachment to this Popperian attitude towards conjectures. As a result, one
might be tempted to think that there is nothing intrinsically reasonable
about Kepler’s elliptical hypothesis - it is just a brilliant guess, and lan-
guage of ‘reasonableness’ or even ‘insight’ is entirely misplaced. But this
Popperian view about conjectures is I think entirely incorrect. As a cor-
rective, it is useful to recall the work of Pierce, who divided scientific in-
quiry into an abductive process in which a hypothesis was generated, fol-
lowed by an inductive process in which the various consequences of the
hypothesis were empirically confirmed. Importantly, both the inductive
and abductive processes of inquiry were rational for Pierce. (This view
Pierce emphasized over many decades, but see especially [Pierce, 1955]
and [Pierce, 1998].) Although it is not entirely easy to pin down Pierce
on this matter, rational conjectures are rational in virtue of the way they
provide more satisfying, powerful, and verifiable explanations of the phe-
nomena that strike us as calling out for explanation. Nevertheless, no
matter how reasonable a conjecture may be, it still requires empirical ve-
rification in order for the relevant scientific inquiry to be complete.
The accomplishment of Kepler that Hanson brings to our attention is thus
the production of an extraordinarily insightful and rational conjecture
that created a new way of seeing the data and calculations that Kepler
found before him.

Acknowledging that conjectures themselves are the results of a pro-
cess of deliberation is helpful in freeing ourselves from some of the un-
attractive strictures of the Kuhnian viewpoint. If we ignore the idea that
the formation of new scientific ways of seeing and the associated gestalt
switches are the results of rational processes, we will then be tempted to
think that what happens in a scientific revolution is non-rational. This
leads to an uncomfortable picture of science for those who want to hold
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science as something like a paragon of rational inquiry. The unattractive
view of scientific revolutions as non-rational can I think be traced back to
the Popperian conception of conjecturing in science as a non-rational
process, which ironically Kuhn was not able to liberate himself from, de-
spite his otherwise trenchant criticisms of Popper.

4. Returning to Kuhn’s Puzzle

Let us then return to Kuhn’s puzzle. This puzzle revolves around the
question of whether the scientist is a rational interpreter of a paradigm-
dependent world or a paradigm-independent world. I think Kuhn is right
to suggest that once a paradigm is fully articulated it structures the activ-
ity of much subsequent science in such a way that it takes place within
a paradigm-dependent world. But I also think that the process of inquiry
by which new paradigms are created is not an activity occurring in a par-
adigm-dependent world, and should instead be understood as the activity
of rationally interpreting a paradigm-independent or even mind-indepen-
dent world.

One objection to the idea that the process of creating new paradigms
is somehow paradigm-independent is that this process typically involves
the acceptance of much of the previous paradigm. Kepler, after all, con-
tinued to embrace much of the physics of his time in the deliberations
that led him to the elliptical hypothesis. Harvey too did not completely
reject everything that was believed at the time about the circulation of the
blood around the body. The kinds of arguments each of these scientists
offered that made their new ways of seeing the world reasonable explic-
itly presupposed much of the previous paradigm. Indeed, it is difficult
to see how they could have proceeded in any other way. And so it might
be thought that even in the deliberations that lead scientists to see things
in radically new ways, scientists are still guided by significant fragments
of the paradigms of the time in such a way that what they are doing
should be understood as taking place in a paradigm-dependent world.

But we must be careful here. It may well be true that in any scien-
tific revolution, a significant fragment of the previous paradigm is car-
ried over into the new paradigm. (Let us put aside Kuhnian questions as
to whether the meaning of relevant terminology is nevertheless trans-
formed.) At the start of a revolution, however, it is impossible to say
which fragment that will be. When Kepler and Harvey were no longer
sure what they were seeing and were trying to make sense of the world
before them, no principle was sacred. Had their deliberations demanded
it, they might have ended up abandoning different aspects of the para-
digm of the time. It is only after the fact that we can point to the part
of the paradigm that survived. We must not think of the surviving part
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of the paradigm as having had some privileged status all along that
made its survival inevitable.

Let us consider this point some more. If deep in a cave in a remote
forest some bizarre physical phenomenon was found in which matter ap-
peared and disappeared in an inexplicable manner, we would at first try
to explain it in a way that required us to abandon as little of our present
science as possible. If this failed, we might consider progressively more
radical departures from present science. In the right circumstances, we
might even go so far as regarding the phenomenon as evidence that we
are living in a computer simulation and that reality as we know it is
an illusion. There is no way of knowing in advance how far we will have
to go in rendering the phenomenon in question intelligible. In our delib-
erations we would constantly be trying to gauge the extent to which cer-
tain fragments of our existing paradigm could be maintained while ren-
dering the phenomenon in question intelligible. A moment of speculative
deliberation in which some fragment of our existing paradigm remains
intact is not, however, a moment in which that fragment remains uncriti-
cally accepted and endorsed as some sort of a-priori fact. Rather, in such
speculative deliberations one of the things we are interrogating is pre-
cisely whether we really can continue to accept and endorse the fragment
of our existing paradigm in question. Presumably at some level we
are open to discovering that we cannot. The fragment of the paradigm
in question, far from being endorsed, is being interrogated for its suit-
ability to survive into the next paradigm. When a detective speculates
about what might have happened had a particular suspect really been in-
nocent, their attitude towards the claim that the suspect is innocent is not
one of endorsement. It is rather the attitude of provisionally accepting
a hypothesis for the sake of seeing whether it leads to a compelling way
of seeing the evidence before them. Only if the hypothesis that the sus-
pect is innocent turns out to be fruitful in the right ways will the detec-
tive end up accepting it as a genuinely reasonable hypothesis. Even this,
of course, is less than acceptance in the sense of full belief (which
is in turn still less than justified belief.) To what extent this sort of thing
happens even in Kuhn’s normal science is a question worth pursuing,
though I will not do so here.

Hanson's description of Kepler paints a picture of someone method-
ically testing (and not merely uncritically accepting) old ways of think-
ing to help lead them to a new way of seeing the mass of data and cal-
culations before them. Insofar as this process of deliberation involves
continuing to embrace a certain conception of matter and motion, it does
so with critical distance, involving a willingness to abandon old ways
of thinking should that be the only way to form a coherent image of
the data before them. This process of challenging old assumptions and
constructing new yet reasonable ‘visions’ of the data cannot therefore be
described as paradigm-dependent in Kuhn’s sense, as in any paradigm-
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dependent inquiry, the paradigm itself must be taken as beyond ques-
tion. This is not what we find when we look at the way in which Kepler
and Harvey built new paradigms out of the confusion and visual chaos
in which they found themselves.

These considerations help salvage the idea of the scientist as an ob-
server and rational interpreter of a mind-independent world that does not
change its character even when the scientist changes their views. Ways of
seeing the world may change over time, but Kepler and Harvey are faced
with the problem of a world that they do not know how to see anymore.
The process of inquiry they then find themselves engaged in cannot be
described as paradigm-dependent. Arguing that human thought genuinely
reaches a stable world beyond the mind touches on some of the most
perennial questions of philosophy, and it is not the job of this paper to
somehow settle these issues. Suffice it to say that Kuhnian considerations
of the paradigm-dependence of much of scientific activity do not provide
effective arguments against the view of science as a project of rationally
interpreting a world outside our minds.

This then helps to dissolve Kuhn’s puzzle. Even if in much ‘normal
science’ we find ourselves interpreting a paradigm-dependent world,
the moments in which we interrogate and perhaps even revise our scien-
tific paradigms should not be understood in this way. In this way, both
images of the scientist presented at the beginning of the paper correctly
describe a certain sort of scientific activity, though neither correctly de-
scribes all aspects of scientific activity on its own.

5. Conclusions

Kuhn’s articulation of the notion of a scientific paradigm and his defense
of the idea that much science should be understood as the observation
and interpretation of a paradigm-dependent world is a profound contri-
bution to the philosophy of science. I nevertheless think it should be sep-
arated from other Kuhnian claims about paradigms that are much less
plausible, and that rest on an inaccurate picture of the generation of hy-
potheses and conjectures in science. Rather than thinking of a change of
paradigm as a sudden gestalt shift, we should think instead of coming to
see the world differently as a protracted and rational struggle in which
new foundational conjectures come to be seen as reasonable. This cre-
ates space for a kind of rational scientific inquiry that cannot be de-
scribed as the straightforward observation and interpretation of a para-
digm-dependent world. I think something like this has been the reaction
of many philosophers of science to the Kuhnian position. A main claim
of this paper is that this reaction is best understood as rooted in Piercian/
Hansonian intuitions about the nature of scientific discovery. Because
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of this, I suggest that many critics of Kuhn are really Piercians or Hanso-
nians without knowing it.

One way forward in the philosophy of science is then to flesh out
these Piercian/Hansonian intuitions more carefully. What makes a conjec-
ture reasonable? Although Pierce took seriously the idea that a conjecture
could be reasonable, he ultimately did not give a satisfactory account
of how this is possible. How in more detail do conjectures allow us to see
the world differently? Although Hanson provides many compelling his-
torical sketches, he fails to give the kind of detailed philosophical account
of this that we might like. How should we understand the role of creativ-
ity in science, if not via the duck/rabbit image metaphor? To generate
an account of the methodology and epistemology of science that does jus-
tice to Kuhn’s most important ideas while avoiding the traps into which
he fell, these are the sorts of questions we must address.

A final topic worthy of mention is that of scientific realism. A tradi-
tional challenge to scientific realism is the pessimistic meta-induction,
and this has generated an enormous literature. There is also the question
of whether Kuhnian considerations generate a quite distinct challenge to
scientific realism. Kuhn himself spoke in highly ambiguous terms on this
issue, and there is much division in the literature as to what impact the
work of Kuhn has on scientific realism. A good deal of this debate is
summarized nicely in [Wray, 2021]. Giere [2013] argues that Kuhn’s po-
sition is compatible with realism, albeit so-called ‘perspectival realism’.
Massimi [2015] questions whether Giere’s perspectival realist reading
of Kuhn is genuinely realist, and proposes her own realist interpretation
of Kuhn in terms of ‘naturalized Kantian kinds’. Sankey [2018] rejects
such realist readings of Kuhn, claiming that ‘Kuhn’s account of science
affords little scope for a realist conception of truth.” [Sankey, 2018,
p. 77]. The question of whether SSR poses new challenges for realism is
thus a vexed one. My view is that a more Piercian/Hansonian way of ar-
ticulating some of Kuhn’s main ideas allows us to resist the idea that
Kuhnian considerations require us to either abandon or mutilate the doc-
trine of scientific realism. The question of whether there are other
grounds for worrying about scientific realism remains, but that is not the
topic of this paper.
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